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consequences of the options. From these choices they were able to make a more informed opinion about 
their preferences for solving the policy problem.  
The results of the original ICQ demonstrated more informed and stable opinions, however, the process 
of interaction was long and there was no incentive to proactively engage with the materials except 
through recruitment by marketing research firms and financial incentives to complete the survey. 
Therefore the challenge for this current research was to investigate whether it is possible to develop a 
more interactive and ‘fun’ approach to solving the policy problem, while still maintaining the integrity of 
the ICQ.  
This paper presents the results from the implementation of the interactive ICQ survey game across the 
Netherlands and Australia, thereby providing insights into the preferred climate change mitigation options 
in both countries. This paper will also elucidate how well received the web based ICQ instrument was and 
indentify areas for improvement for online surveys. Furthermore, the ICQ survey game is evaluated in 
terms of its effectiveness at informing participant opinions; the stability of those opinions when compared 
with earlier ICQ’s; and whether there were any differences in opinions across countries.  
2. Literature review 
Past research has made strong arguments for the public being informed on policy decisions 
surrounding carbon dioxide emissions reduction, the next question is: what is the best strategy to do so 
and how can a large audience be reached? There are several strategies possible. Frequently used methods 
to investigate public perceptions are focus groups, surveys and interviews [3]. Focus groups have the 
advantage of supporting methodical information processing and assimilation, gives participants the 
opportunity to ask questions to experts, and facilitates the exchange of information. The disadvantage is 
that single opinions can dominate discussions and provide a minority perspective; therefore representation 
of a population is unlikely [4].  
Open ended (semi-structured) interviews provide a flexible platform on which to source data, 
providing opportunity to delve and probe beyond an initial response to better understand the nuances 
behind a specific individual’s opinions, attitudes and perceptions. Such flexibility is valuable and helps to 
build rich data in analysis. The approach can be limited in that it seldom provides a practical assessment 
that can be utilized from researcher to researcher, across disciplines and public participation techniques 
[5].  
Surveys on the other hand usually adhere to a standardized design that is rarely altered beyond the 
pilot phase as doing so would risk loss of statistical integrity of the data [5]. The problem with using a 
simple survey for complex issues is that surveys do not encourage comparison of information, are 
reported to result in a lack of information and a corresponding lack of knowledge on the part of the 
respondent, which may in turn lead to pseudo-opinions [6][7]. To combat the problems with conventional 
methods of obtaining public perceptions, researchers in the Netherlands [4] created the ICQ.  
The ICQ has been shown to be a useful and effective tool to obtain informed public opinions on 
reducing carbon dioxide emissions. One of the aims of the current research was to develop a strategy to 
reach a larger audience for the ICQ. Previous versions were distributed amongst the general public 
through citizen panels, with paid respondents. While this lead to large, representative samples it failed to 
make available the ICQ to interested members of the wider public. In order to achieve wider 
dissemination, a decision was made to develop an online version. The intent was to develop a useful tool 
for acquiring information for opinion forming on specific topics via a self-administered, open and 
interactive, and user friendly interface such as the Internet. To stimulate and engage participants the ICQ 
needed to incorporate visual appeal, be user friendly and provide motivational aspects in order to retain 
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interest and desire for continued exploration of the information provided. To better understand how to 
achieve this, a literature review was conducted focusing on educational gaming and online learning. 
Schaller and Allison-Bunnell [8] found that adults have a preference for information based 
educational games and straight forward cognitive information. Adults bring an intrinsic motivation to the 
learning experience and therefore want to learn in the most direct way, without too many distractions. 
According to several researchers [9][10][11] the key foundational aspects to successful educational 
gaming are: achieving goals; self-assessment; ability to compare to others; and providing rewards. These 
aspects became critical in our effort to develop an online interactive tool to help inform public opinion 
about CCS. 
3. Methodology 
The aim of this research was to build on the earlier Dutch ICQ from 2007 and develop an interactive 
survey game using generally the same information as well as the most important parts of the ICQ 
methodology. We were keen to explore whether we could successfully motivate individuals to complete 
the survey game because of its high quality interactive display. At the same time we developed a similar 
but specific policy problem for Australia following the ICQ method from 2007. To ensure objectivity of 
the final options for Australia, a group of experts was convened to decide on the most appropriate seven 
options to successfully reduce annual carbon dioxide emissions by 50 million tons by 2030. Once the 
options were chosen, experts were invited to develop the consequences for one particular package and 
then these options were peer reviewed by a different group of experts and translated into easy to 
understand layman’s terms. These packages were then entered into an Australian version of the 
interactive game (see Fig 1).  
Fig. 1. (a) Consequences for climate change; (b) Seven policy options 
Although extensive analysis was conducted on both the Dutch and Australian ICQ data, only a brief 
summary of those findings will be presented here. The paper will focus more on the qualitative 
component of the research which investigated respondents’ interaction and feedback on the online survey. 
In order to capture the data for this part of the research, a set of semi-structured interviews were 
conducted through an “out loud” test with teachers, high school students, policy makers and citizens 
interested in climate change and energy in the Netherlands. Interview questions focused on the 
educational, policy and technical aspects of the tool. Content analysis was used to analyze the responses 
from the interview data. 
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4. Findings and Discussion 
4.1  Comparing Dutch and Australian ICQs: Summary of results 
The results were similar to those found in the original Dutch study, as both the Dutch (n=104) and 
Australian (n=359) respondents show a preference for energy efficiency options and renewables, and 
oppose nuclear energy. Although the consequences of the different options for each country were quite 
different, the overall evaluation grades were similar in relative terms. When participants were asked to 
provide a report mark for each option (1=not favorable to 10=very favorable, with a 5.5 cut off point for a 
sufficient grade), the efficiency options, renewable sources and CCS score sufficient grades, while 
nuclear, coal to gas and the international trading scheme score insufficiently. These findings also reflect 
similar results from other international research which investigated the preferences for energy 
technologies to address climate change [12]. 
Concerning CCS it is apparent that this was not the preferred option by the public when it comes to 
mitigating CO2 emissions. However a difference exists between the Dutch and Australian sample. The 
Dutch respondents graded CCS with coal among their least preferred options, whereas the Australian 
respondents ranked CCS as an average option, scoring above “Nuclear energy”, “replacing future planned 
coal-fired power stations with gas” and “participating in an international emissions trading scheme”. A 
possible reason for this difference in evaluation could be that the Australian CCS option contained 10 
consequences of which half were evaluated positively, compared to only one positively evaluated 
consequence out of six in the Dutch ICQ. This difference in information density might be the reason for 
the dissimilar CCS evaluations.  
An alternative explanation for the differences in opinion towards CCS between Australian and Dutch 
respondents could be associated with the conclusions drawn in a recent study on knowledge and 
perceptions of CO2 and CCS acceptance [13]. This study found greater awareness of CCS in the 
Netherlands which was explained by the mass national coverage of a CCS project in the town of 
Barendrecht. In this case, public protests were held about the project which eventuated in the project 
being cancelled. Therefore, a more negative result in this research could also be related to an overall 
negative reaction to the Barendrecht situation. This interpretation is also reflected if one compares only 
the CCS evaluation of the 2007 Dutch ICQ with the Australian ICQ. In this comparison, the differences 
are fewer because Dutch respondents evaluated CCS higher in 2007. These results suggest a possible 
negative trend towards CCS, or at least onshore CO2 storage, from Dutch respondents. Keep in mind 
though that the 2012 sample was small, and the difference might reflect the smaller second sample size 
instead of a trend, or might reflect the difference in the CCS options and consequences.  
4.2  Feedback on the information provided and ICQ method 
At the end of the ICQ respondents were asked to give their feedback on the survey. Six questions were 
asked concerning the information in the ICQ (Table 1) and four questions concerning the method of the 
survey and use of the tool (Table 2). Questions were asked on a 7-point scale (1=negative to 7=positive).  
On average, all respondents indicated that they felt they had sufficient information to make a choice 
between the options. Respondents felt the information received was mainly impartial, clear and the text 
primarily met their information needs on the topic. When asked whether the amount of information 
provided was appropriate, the average rating was around the scale midpoint which indicated that people 
felt they had received the right amount of information. Respondents were also slightly more positive 
when asked whether the information tool had helped them to form an opinion on the topic.  
7432   Anne-Maree Dowd et al. /  Energy Procedia  37 ( 2013 )  7428 – 7435 
Table 1. Feedback on information provided 
Survey Questions Australia The Netherlands 
Mean SD Mean SD 
Sufficient information to make a choice between the options 6.03 1.12 5.63 1.55 
Impartial information 5.22 1.47 4.92 1.73 
Clear information 5.70 1.21 5.55 1.55 
Information needs on the topic 5.73 1.18 5.21 1.64 
Appropriate amount of information 4.37 0.94 4.30 0.97 
Information was helpful in forming an opinion 5.02 1.83 5.14 1.65 
In order to provide feedback on the ICQ method, respondents were asked to provide evaluation on 
four key areas: simplicity, pleasantness, recommend to others and learning. To the question on whether 
respondents found the method simple or complicated, respondents found it slightly complicated, mainly 
associated with the technical interface between the website and survey. Yet respondents also thought that 
the survey was reasonably pleasant to use and were likely to recommend the tool to a friend or colleague 
and likely they would use a tool like the ICQ again to learn about a topic. 
Table 2. Feedback on the ICQ method 
Survey Questions Australia The Netherlands 
Mean SD Mean SD 
Simplicity 3.52 1.79 3.17 1.66 
Pleasantness 5.23 1.45 5.38 1.59 
Recommend to a friend or colleague 5.06 1.57 4.56 1.59 
Use the ICQ again to learn 5.37 1.58 5.07 1.66 
4.3  Effectiveness of the ICQ online tool 
As the ICQ addresses a complex topic with high information density, the educational potential of this 
tool was considered. Due to the length, topic, and previously tested language comprehensibility of the 
tool, it was considered to be well suited for a range of educational organizations. The tool was also 
considered to be of use to inform policy makers and citizens interested in climate change and energy 
policy and production.  
From an educational tool perspective various scholars agreed that the grading of the different policy 
options and the process of choosing three preferred options following this has merit. Not only did 
students work through the ICQ consequences of the options quite easily, they also had discussions about 
it as they progressed; communicating their opinion on the given information and ‘provoking’ reactions 
from their fellow students to raise discussion on the topic. This position was also supported by teachers 
noting that it would be a good opportunity for engaging students in learning about a topic but they also 
indicated that sufficient classroom time would be needed for this kind of activity. One teacher stated: 
“These days you need to stimulate students by practical and interactive content, and this tool would be a 
useful way of educating.” 
During explanations about the background of the ICQ and the way information was generated, several 
teachers stated this was important to them. Because of the careful and balanced construction of the 
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content of the ICQ they were more willing to try the tool, and perceived it as responsible lesson material. 
One particular teacher explicitly requested information about all the organizations and experts involved in 
constructing the ICQ, as he wanted to be assured that there was no possibility of biased information being 
provided to students. Fifteen students indicated that they thought some of the consequences had a 
somewhat ‘dull’ character.  This lead to students perceiving the information as ‘meaningless’ due to the 
‘overbalanced’ or ‘boring’ information of some consequences. In addition, while both students and 
teachers indicated that they thought the length of the ICQ (approximately an hour to complete) was 
adequate when used as lesson material; students stated that they thought it too long for voluntary 
participation (at home).  
Contact was made with several layers of government to determine interest in the website as a tool for 
informing them, their colleagues, or citizens concerning the topic. Governmental employees of the 
Province of Utrecht, the municipality of Utrecht and city of Utrecht were approached. As project team 
members explained the concept of the online ICQ and showed policy makers some of the consequences 
for rating, it became clear they found the information too general for disseminating to citizens; or, did not 
believe it to be their role to make such information accessible to the public. One interviewed policymaker 
of the city of Utrecht expressed an interest in the ICQ being purpose designed for citizens of his city, with 
consequences identified situated near the city of Utrecht. A policy maker working at the province 
department stated that she believed it was the role of the national government to inform citizens with this 
kind of information, and not that of a province. She advised the team to approach non-governmental 
organizations that have the common goal of informing the public concerning such a topic. A common 
theme among the policy makers was that they are interested in local practical problems and answers, and 
in communicating to citizens what they might do as individuals to improve their local living environment; 
and what role specific policy makers may have to assist citizens in achieving this, in this case the 
province, municipality or city.  
The online ICQ was generally considered to be too “broad [a] topic” by policy makers both for use as 
a tool for informing citizens, and for their own work. As a municipality employee stated: “It shows me 
possible consequences, but not what practical advice as a policy maker I can give, or look at. And as a 
policy maker I would — for example — like to have a more detailed idea on how we can stimulate local 
sustainable mobility, not a selection of common consequences for reducing CO2 emissions.” Policy 
makers also indicated they would be interested in information on economic incentives which may help 
stimulate regional or local sustainability or information on how certain emission reduction options could 
be implemented for economic advantage. 
There is a dispersed network of governmental and semi-governmental organizations which work on 
energy related issues across The Netherlands at various scales (i.e. local, provincial and national levels). 
These organizations do tend to have areas of specialization but sometimes work together to address 
energy matters. Attempting to contact certain local authorities proved to be a time consuming activity. For 
example, attempts were made to contact several local community governmental organizations that share a 
common website for information on local energy efficiency and environmental issues. After several 
telephone calls and emails, communication was received from one such organization requesting the 
provision of additional information about the online ICQ so that it could make contact to discuss further. 
Follow up contact on the part of the project team failed to achieve the promised feedback.  
In addition to all our attempts to contact various agencies, a policymaker at a provincial department 
advised the team to contact appropriate policy makers in the national government for dissemination of the 
online tool, as many local and provincial levels of government source information from the national level. 
It was believed therefore that a more efficient way to disseminate the ICQ was to use a top down method. 
That is, the use of large networks with broad and multiple governmental levels, such as the national 
government, as a disperser of the tool rather than trying to secure local authority participation. 
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Contact was made with several large, well-known non-governmental organizations. These 
organizations indicated they did not believe the online ICQ provided the practical information the 
organization supported, with one organizational representative noting that: “we miss the consumer 
perspective of what an individual can change in their own daily life to be more sustainable.” 
It is our belief that the probability of people spending more than 20 minutes on the ICQ is unlikely, 
even when an expressed interest in the topic exists.  Online ‘consumers’ prefer short snippets of 
information that require no more than 20 minutes to process. After this period of time most people tend to 
lose interest. Several Dutch websites were identified that provided information on energy, however when 
contacted none of the websites returned emails or responded to telephone messages, nor showed any 
interest in the online ICQ.  
4.4. Key themes for future development 
Four key themes emerged from the content analysis which identified areas for future development – 
time, variation in versions, technical issues and attractiveness of the survey.  
Length of current ICQ too long for most. Although people may be interested in the topic of climate 
change and CO2 mitigation actions, respondents often indicated a belief that the length of the online ICQ 
was too long to complete voluntarily. It is recommended that future uses of the ICQ format be modified 
considerably and aim for a 20 minute survey design.
Different ICQs for different target groups. It was noted that the tool could achieve greater audience 
reach if it were to incorporate three options of choice, for example, ‘light’, ‘medium’, and ‘expert’, to 
satisfy the needs of the different interest groups. Though a valid point, such differentiation in content 
would require extensive time commitment on the part of experts to develop the different packages to the 
exacting quality required for the ICQ process, which in turn would incur extensive costs.   
Avoiding technical difficulties and restraints. In the current study, different limitations were 
experienced which prevented desired design elements from being realized as the project progressed.  
Therefore, it is recommended that future research teams have access to an IT specialist in all stages of the 
project in order to achieve an easily accessible website with embedded survey response capturing 
features. 
The combination of gathering data and making the website attractive is difficult. The concept of 
informing people at the same time as gathering data proved to be quite challenging. Although the project 
team retained all the required information in written format, which is imperative for the ICQ method, it is 
recommended that some components be provided in short explanatory movies or film clips. This could 
significantly speed up the process while introducing an enjoyable element to the tool. 
In addition to the copious amounts of written information provided, respondents also felt the survey 
process was uninspiring. It is recommended therefore to integrate the different survey components into 
the one website platform incorporating an engaging presentation format that is repeated across all 
components such that respondent interest is maintained which may result in an increase in the completion 
of the tool.
5. Conclusion 
In conclusion, much learning was achieved through this research which provided insights into 
Australian and Dutch opinions on energy options and the delivery of policy information via an online 
tool. CCS was found to be more accepted when combined with other energy efficiency and renewable 
solutions.  
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Respondents appeared to be positive about the information that was provided yet they also detailed 
several design flaws in the online design that could be improved in future developments. The most 
important feedback received was the use of a single website to integrate all ICQ components including 
preliminary and ongoing instructive information and the different survey elements; rather than delivery 
via separate website interfaces. This should result in a more stimulating and inspiring process for 
providing information to respondents and also employing additional IT elements, for example, the use of 
images, figures or video’s. Finally, in order to engage and hold the attention and interest of potential ICQ 
participants, it is essential that consideration be given to making the process shorter and pitched to 
different levels of understanding and interest that meet the needs of different target groups. 
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